Promoter interference mediated by the U3 region in early-generation HIV-1-derived lentivirus vectors can influence detection of transgene expression in a cell-type and species-specific manner.
In a previous study using an early-generation VSV-G-pseudotyped lentivirus vector encoding enhanced green fluorescent protein (EGFP) under the transcriptional control of a human cytomegalovirus (CMV) immediate-early promoter, we examined transduction efficiency in dissociated dorsal root ganglia (DRG) cultures. In cultures of murine origin, transgene expression was observed solely in the sensory neurons with the stromal cell population failing to show evidence of transduction. In contrast, efficient and sustained transduction of both sensory neurons and the stromal cell population was observed in cultures of human origin. Given the widespread use of murine models in preclinical gene therapy studies, in the current study we investigated the basis of this apparent neuron specificity of lentivirus-mediated transduction in murine DRG cultures. The interspecies differences persisted at high multiplicities of infection, and irrespective of whether lentiviral vector stocks were packaged in the presence or absence of human immunodeficiency virus type 1 (HIV-1) accessory proteins. Cell-type specificity of CMV promoter expression, tropism of the VSV-G envelope, and blocks to molecular transduction were also precluded as possible mechanisms, thereby implicating transcriptional repression of the internal heterologous promoter. This promoter interference effect was found to be mediated by cis-acting sequences upstream of the core promoter elements located in the U3 region of the proviral long terminal repeats (LTRs). Deletion of this region, as in late-generation self-inactivating (SIN) lentivirus vectors, relieves this effect. This provides a basis for reevaluating data produced using early-generation U3-bearing lentivirus vectors and for reconciling these with results obtained using more contemporary SIN lentivirus vectors carrying a U3 deletion.